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PRESSURIZED WATER CLOSET FLUSHING 
SYSTEM 

RELATED APPLICATION INFORMATION 

This application is a Continuation-in-Part of co-pending 
U.S. application Ser. No. 08/129,966, filed on Sep. 30, 1993, 
which is incorporated herein by reference. 

BACKGROUND 

1. Field of the Invention 
This invention relates generally to a flushing mechanism 

for use in toilet flushing applications. More particularly, the 
invention relates to a low water volume, pressurized water 
closet reservoir. 

2. Background Art 
A typical flushing system includes a tank connected to a 

toilet bowl. The tank holds approximately three to five 
gallons of water and is positioned above the level of the 
bowl. In such a system, flushing of the bowl is achieved by 
breaking a seal at the bottom of the tank and releasing the 
water contained within the tank. The weight of the water due 
to gravity generates a high velocity flow that then carries 
bowl water and waste into the sewer line. 

In this type of system, the weight of the water alone is 
used to effect the flushing and replenishing of the bowl, and 
a minimum of three and a half to four gallons of water are 
typically required to flush the bowl. Because of the height 
ened concern caused by decreasing water supplies and the 
consequent need for water conservation measures, there is a 
trend to replace gravity-fed water closets with pressurized 
water closets which utilize a lower volume of water per 
flush. These pressurized water closets typically have a 
pressurized reservoir to hold the flush water, and a valve 
which is actuatable by the user to discharge the pressurized 
water into the bowl and thereby carry the bowl water into the 
sewer line. The pressurized water closet of this sort provides 
a flushing action that is comparable to that which occurs in 
a gravity-fed water closet, yet it does so by utilizing a much 
smaller volume of water. 

Although pressurized water closets significantly reduce 
the amount of water used per flush, closets of this type also 
suffer from several drawbacks. One problem encountered 
with a pressurized water closet is that the seals used in the 
pressurized reservoir can deteriorate and fail when the 
reservoir is overpressurized. Seal failure results in water 
leaking from the reservoir, which can result not only in 
significant property damage to floors and walls, but also in 
the waste of water. 
To assist in extending the useful life of pressurized water 

closets, pressure reducing valves are utilized. The pressure 
reduction valve is positioned between the water supply and 
intake port of the pressurized reservoir. This reduces the 
pressure of the water entering the reservoir. As a result, the 
components of the flushing mechanism and seals of the 
reservoir are spared some of the wear typically experienced 
under higher-pressure use. 
The use of pressure-limiting valves on the intake line of 

the water entering the water closet has, however, led to a 
related problem. The same deterioration occurring within 
the water closet seals, also can occur within the pressure 
limiting valve and eventually the pressure-limiting valve 
may break down allowing excessive pressure to build up 
within the pressurized reservoir. If this occurs, the higher 
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2 
pressure may also eventually break down the seals in the 
pressurized reservoir causing the reservoir to leak. 

Alternative mechanisms to reduce excess pressure within 
the reservoir have also been proposed. One such mechanism 
will automatically sense the presence of excessive pressure 
within the reservoir, and then relieve the pressure by releas 
ing water into the bowl. Although this approach insures that 
the reservoir is never subjected to excessive pressures, it 
does so by continuously discharging water. Thus, the 
approach may not be satisfactory in areas where water 
conservation is a concern. 

OBJECTS AND BRIEF SUMMARY OF THE 
INVENTION 

The present invention has been developed in response to 
the present state of the art, and in particular, in response to 
the problems and needs in the art not heretofore fully or 
completely solved by currently available water closet flush 
ing systems. Thus, it is an overall object of the present 
invention to provide an improved flushing system. 

It is another object of the present invention to provide a 
flushing system which utilizes a pressurized water closet 
system that requires a minimal amount of water to effect a 
flushing operation. 

It is a further object of the present invention to provide a 
pressurized water closet system which is sized and config 
ured so that it can be installed in an existing conventional 
water closet. 

Yet another object of the present invention is to provide a 
pressurized water closet system which prevents water from 
leaking from the existing water closet in the event of a 
ruptured or broken water line. 

Another object of the present invention is to provide a 
pressurized water closet system which has an adjustable 
water inlet mechanism which allows for the reservoir to be 
filled with a predetermined amount of water from a water 
source, and which further prevents water from inadvertently 
re-entering the water source from the reservoir. 

It is yet another object of the present invention to provide 
a pressurized water closet system which has a mechanism to 
relieve excess pressure within the pressurized reservoir so as 
to prevent water leakage therefrom. 

Another object of the present invention is to provide a 
pressurized water closet system which has a mechanism to 
relieve excess pressure within the pressurized reservoir so as 
to prevent the pressurized reservoir from rupturing. 

It is a further object of the present invention to provide a 
pressurized water closet system which has a mechanism to 
release excess air pressure within the pressurized reservoir 
directly into the bowl of the water closet. 

It is yet another object of the present invention to provide 
a pressurized water closet system which has a mechanism to 
release excess pressure within the pressurized reservoir into 
the bowl of the water closet without continuously discharg 
ing water. Additional objects and advantages of the inven 
tion will be set forth in the description which follows, and 
in part will be obvious from the description, or may be 
learned by the practice of the invention. The objects and 
advantages of the invention may be realized and obtained by 
means of the instruments and combinations particularly 
pointed out in the appended claims. 
To achieve the foregoing objects, and in accordance with 

the invention as embodied and broadly described herein, a 
low volume pressurized water closet' reservoir system that 
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can be used alone, or installed and used within an existing 
water closet is provided. The flushing system includes a 
sealed, pressurizeable reservoir having an inlet means for 
introducing water into the reservoir from a source, an outlet 
means for providing a fluid path from the reservoir to the 5 
bowl and a piston means for effecting the opening and 
closing of the outlet means so as to discharge the pressurized 
water into the toilet bowl. This flushing operation is initiated 
by operating the lever portion of a flushing mechanism. 
The pressurizeable reservoir includes two pressure zones. 10 

The two pressure zones create pressure forces which interact 
in a manner so as to cause the piston means to open the outlet 
means during the flushing operation, and to thereafter close 
the outlet means and await the next flushing operation. 
Pressure forces within the reservoir also insure that the bowl 15 
is filled with a precise amount of water following each 
flushing operation. 

In a preferred embodiment, the flushing system includes 
means for automatically closing the inlet means once a 
predetermined amount of water has been introduced into the 
pressurized reservoir and for preventing fluid in the reservoir 
from entering the fluid introduction path in the event a 
negative pressure exists in the fluid introduction path. In 
addition, the system includes an adjusting means which 
allows for the adjustment of the closing means so that the 
amount of water that is introduced into the reservoir after a 
flushing operation can be easily changed. 
The preferred embodiment of the flushing system further 

includes an overpressure protection means, which automati 
cally releases air from within the reservoir in the event that 
the pressure exceeds a predetermined limit. This insures that 
the reservoir is not subjected to dangerously high pressures 
and therefore results in a system that is less subject to leaks 
and/or reservoir ruptures. Importantly, the overpressure pro 
tection means reduces excess pressure by releasing air 
directly into the bowl, and not by continuously releasing 
water. This factor further reduces the overall amount of 
water volume that is required for the operation of the 
flushing system of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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In order to completely understand the manner in which 
the above-recited and other advantages and objects of the 
invention are obtained, a more particular description of the 45 
invention briefly described above will be rendered by ref. 
erence to specific embodiments thereof which are illustrated 
in the appended drawings. Understanding that these draw 
ings depict only typical embodiments of the invention and 
are therefore not to be considered limiting of its scope, the 50 
invention will be described with additional specificity and 
detail through the use of the accompanying drawings in 
which: 

FIG. 1 is a perspective view illustrating a standard tank 
and bowl having the flushing system of the present invention 55 
installed therein. 

FIG. 2 is an exploded view illustrating each of the 
components of the flushing system. 

FIG. 2A is a top view of the reservoir in FIG. 2. 
FIG. 3 is a front cross-sectional view taken along lines 

3-3 in FIG. 1. 

FIG. 3A is a top plan view of the tank nut illustrated in 
FIGS. 2 and 3. 

FIG. 3B is a side cross-sectional view of the tank nut and 65 
safety seal, taken along lines 3-3 in FIG. 1, illustrating the 
manner by which water is passed from the tank to the bowl. 

60 

4 
FIG. 3C is a side cross-sectional view of the tank nut and 

safety seal illustrating the manner by which water is pre 
vented from being passed from the bowl to the reservoir. 

FIG. 3D is an enlarged cross-sectional view illustrating 
some of the components of FIG. 3 in further detail. 

FIG. 4 is an enlarged cross-sectional view illustrating 
some of the components of FIG. 3 in further detail. 

FIGS. 4A through 4C illustrate the various modes of 
operation of the component illustrated in FIG. 4. 

FIG. 5 is an enlarged cross-sectional view illustrating 
some of the components of FIG. 3 in further detail. 

FIG. 5A is a top plan view of the guide component 
illustrated in FIG. 5. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring first to FIG. 1, illustrated is a conventional 
gravity type water closet 10 of the type currently in use in 
most residential dwellings. As is well known, in a standard 
water closet arrangement, a rectangular tank 12 is positioned 
above the toilet bowl 14 that is to be flushed. The tank is 
enclosed by a removable cover 16 and at least three con 
ventional apertures. A discharge aperture 18 formed at the 
bottom of the tank is for allowing water to be discharged 
from the tank 12 into the toilet bowl 14 during the flushing 
operation. A second sealable aperture 20 (shown in FIG. 2) 
is also formed in the bottom of the tank, through which 
passes an inlet line 22 supplying a fluid under pressure, 
typically water, from a fluid supply source, such as a 
municipal water supply. Finally, a third aperture 24 is 
formed through a wall the tank, through which passes a lever 
26 for mechanically actuating the flushing operation. 
As will be discussed in further detail, the flushing system 

of the present invention can be installed and operated using 
an existing tank of the above general type. However, it 
should also be appreciated that the instant invention can be 
constructed and used independent of existing installations. 
Further, water closets typically utilize water to effect the 
flushing of the bowl 14, and the flushing system of the 
instant invention can also utilize water to effect the flushing 
of the bowl. However, any use of the term water is for 
illustrative purposes only, and it will be appreciated that the 
instant invention can be used with any one of a variety of 
fluids. 

Referring now to FIGS. 2 and 3 together, the flushing 
system of the present invention, designated generally at 30, 
is shown. The flushing system 30 includes a substantially 
pressurizeable closed reservoir 32, which is dimensioned so 
that it can be readily inserted in and used with existing water 
closet tanks of the type generally discussed above and 
illustrated in FIG.1. As is shown in the top plan view of FIG. 
2A, the reservoir 32 preferably has an internal shape having 
a series of curved portions 34. It has been found by the 
inventor that this unique shape results in a reservoir 32 that 
can withstand higher pressures. The reservoir 32 is prefer 
ably manufactured, using blow-molding or similar tech 
niques, as a single piece, and is comprised of a high strength 
plastic or similar material. Because it is fabricated as a single 
piece, the reservoir 32 does not have the bonded seams or 
joints that are subject to leakage under high pressures. 

Formed through the bottom center portion of reservoir 32 
is an outlet means for providing a fluid egress pass from 
within the reservoir 32 into the bowl 14, as for example the 
downwardly extending exit aperture 36. It is through this 
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fluid egress path that a fluid is flushed under pressure from 
the reservoir 32 and into the bowl 14. It will be appreciated 
that any suitable fluid communication link between the 
reservoir 32 and bowl 14 is structurally equivalent to exit 
aperture 36, and within the scope of the invention. 
As is shown, the cylindrical outer periphery of the exit 

aperture 36 is sized so that it can pass through the discharge 
aperture 18 of an existing tank12. The outer periphery of the 
exit aperture 36 is threaded, thereby allowing the reservoir 
32 to be threadedly attached to the existing tank 12 via a tank 
nut 38. The tank12 is then fastened to the bowl 14 with bolts 
39, and a fluid tight seal is formed by placing a tank gasket 
safety seal 40 therebetween. As can be seen in FIG. 3, the 
tank nut 38 fits coextensively within the tank gasket 40. 

Preferably, tank nut 38 includes a means for draining fluid 
into the bowl 12, as for example the series of slits 42 formed 
through the nut 38, best seen FIG.3A. Thus, in the event that 
fluid inadvertently leaks into the tank 12, the fluid will 
harmlessly pass from the tank 12 through the slits 42 and 
directly into the bowl 12. This is shown by way of the flow 
arrows in FIG. 3B. This feature prevents fluid leaking from 
the reservoir and/or the tank and thus minimizes the risk of 
damaging the surrounding floor and walls. 

Preferably, the safety seal 40 is also comprised of a means 
for preventing fluid from entering the tank 12. Referring to 
FIGS. 3B and 3C, one example of a prevention means is an 
elastomeric flap 41 formed around the inner periphery of the 
safety seal 40. In a normal position the flap 41 extends 
downwardly, as is shown in FIG.3B, so as to permit fluid to 
pass through the slits 42. However, during a flushing opera 
tion, pressurized water is discharged through the exit aper 
ture 36, and the resultant backpressure causes the flap 41 to 
seal the slits 42, thereby preventing fluid from reentering the 
tank 12. This is best shown by the flow arrows in FIG. 3C. 

With continued reference to FIGS. 2, 3 and 4 together, the 
reservoir 32 further includes an inlet means for providing a 
fluid introduction path from a fluid supply source into the 
reservoir 32. By way of example and not limitation, the inlet 
means utilized in the embodiment illustrated in FIGS. 2 and 
3 comprises a riser pipe 44 and guide cap 46. Riser pipe 44 
has formed therein a bore 48, which has a first diameter 50 
and a slightly larger second diameter 52 located at the top of 
the pipe 44. Threadedly attached to the top of the riser pipe 
44 is a guide cap 46. The threaded attachment is made fluid 
tight by way of an O-Ring 47. Guide cap 46 has a guide bore 
54 formed therein, which is in fluid communication with 
bore 48 and which has a diameter that is smaller than the 
second diameter portion of bore 48. Formed through a side 
of the guide cap 46 is an outlet aperture 62 opening into the 
reservoir 32, and which also is in fluid communication with 
the guide bore 54 and bore 48. 
The bottom end of the riser pipe 44 extends through a hole 

formed in the reservoir 32, and is threaded so as to be 
coupled, via a nut 58, to a water inlet line 22, such as that 
which is typically present in a conventional water closet. 
The water inlet line 22 is in turn coupled to a fluid supply 
source, such as a standard water supply line 60. Thus, the 
bore 48 of riser pipe 44 together with guide bore 54 and 
outlet aperture 62 form a fluid introduction path, designated 
generally at 56, from the fluid supply source and into the 
reservoir 32. 
With continued reference to FIG. 3, as fluid, such as water 

64, is introduced into the reservoir 32, a main pressure Zone 
66 above the water level is created. The amount of water 64 
introduced into the reservoir 32 dictates the amount of 
pressure that is present in the pressure zone 66. To regulate 

10 

15 

20 

25 

30 

35 

45 

50 

55 

60 

65 

6 
the amount of water introduced into the reservoir 32, and 
thus the amount of pressure that is present in the pressure 
zone 66, the flushing system 30 includes a means for closing 
the fluid introduction path 56 once a predetermined amount 
of fluid has been introduced into the reservoir 32. The 
closing means simultaneously functions as a backflow pre 
vention, and prevents fluid in the reservoir 32 from entering 
the fluid introduction path 56 in the event that a negative 
pressure exists in the fluid introduction path 56. 
By way of example and not limitation, FIGS. 3 and 4 

together illustrate one preferred embodiment of the closing 
means as comprising a plug member 68, plug actuation arm 
72, a first biasing means for urging the plug actuation arm 72 
in a downward direction so as to place the plug member 68 
in an open position, such as spring 76; and a second biasing 
means for acting against the compressive force of spring 76 
and thereby allowing the plug arm 72 to move into a closed 
position when there is a predetermined amount of pressure 
within the reservoir 32. 

In the preferred embodiment, plug member 68 is substan 
tially round in shape and is formed from an elastomeric 
material. Plug member 68 is sized so as to fit freely within 
the second diameter portion 52 of bore 48 in a manner such 
that fluid can freely pass by the plug member 68, into the 
guide bore 54 and out the outlet aperture 62 into the 
reservoir. This corresponds to an open position, and is shown 
in FIG. 4. The diameter of plug member 68 is sufficiently 
large so as to be capable of sealing the entrance 70 to the 
guide bore 54 formed within the guide cap 46 and thereby 
prevent fluid from entering the reservoir 32. This corre 
sponds to a closed position, which is shown in FIG. 4A. 

Connected to the plug member 68 is a plug actuation arm 
72. Actuation arm 72 extends completely through the guide 
bore 54, but is sized such that fluid can pass through the 
guide bore 54 and into the reservoir 32 when the plug 
member 68 is in an open position. Connected to the top end 
of the plug actuation arm 72 is a horizontal flange 74. 
Movement of the plug member 68 between the open and 
closed positions is thus accomplished via movement of the 
plug actuation arm 72. 

Urging the plug actuation arm 72 in a downward direction 
so as to place the plug member 68 in an open position is a 
first biasing means, which for example is comprised of 
spring 76. The top end 78 of spring 76 is affixed to a cap 80 
that is threadedly affixed to the top of the reservoir 32. The 
bottom end of the spring 76 is affixed to a spring plate 82 
which is aligned with, and capable of contacting the dia 
phragm 84 which in turn contacts flange 74 portion of the 
plug actuation arm 72. The compressive force of the spring 
76 thus exerts a downward force against the plug actuation 
arm 72 and urges the plug member 68 away from the 
entrance 70 to the guide bore 54, thereby opening the fluid 
introduction path 56. The resulting position of the plug 
member 68 is shown in FIG. 4B. 
Diaphragm 84 is affixed along its outer periphery 86 to 

cap 80, and it is positioned directly between the spring plate 
82 and the flange 74. The diaphragm 84 is responsive to the 
pressure within the main pressure Zone 66, and thus func 
tions so as to allow the plug actuation arm 72 to extend 
upwardly and into a closed position by acting against the 
downward compressive force of spring 76. 

Thus, as pressure within zone 66 increases, it will act 
against diaphragm 84 which will counteract against the 
biasing force of the spring 76 and thus tend to move the 
actuation arm 72 in an upward direction. This in turn will 
move the plug member 68 into a sealed engagement with the 
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entrance 70 to the guide bore 54 and thereby close the fluid 
introduction path 56. The resulting position of the plug 
member 68 is shown in FIG. 4A. 

Operation of the spring 76 and the diaphragm 84 together 
act so that once a predetermined amount of fluid, such as 5 
water 64, is introduced into the reservoir 32, the plug 
member 68 will be moved to the closed position. In opera 
tion, when a flushing operation has been completed and the 
reservoir 32 is empty, there is little or no positive pressure 
present within pressure zone 66. In this state, there is no 10 
pressure forced exerted on diaphragm 84, and the downward 
biasing force of spring 76 is such that the plug member 68 
is in an open position (FIG. 4B). As such, water under 
pressure is introduced into the reservoir 32 through the fluid 
introduction path 56. As water 64 is introduced into the 15 
reservoir 32, pressure zone 66 is created, and the positive 
pressure within zone 66 increases as the volume of water 64 
increases. 

Once a predetermined amount of water 64 has been 
introduced into the reservoir 32, pressure within pressure 20 
zone 66 will be sufficiently high so that a closing force is 
being exerted on diaphragm 84. This closing force, which 
acts together with the water pressure force being exerted 
against the plug member 68 (which also tends to move the 
plug 68 into a closed position), overcomes the biasing force 25 
of the spring 76 and moves the plug member 68 into a closed 
position (FIG. 4A). The plug 68 will remain in the closed 
position until there is a pressure drop in the reservoir 32, as 
for instance after a flushing operation. 

In a preferred embodiment, the closing force sufficient to 
effect the closing of the fluid introduction path 56 is approxi 
mately eleven pounds per square inch (psi), which corre 
sponds to approximately 1.2 gallons of water present within 
the reservoir 32. 

As mentioned, the closing means also functions as a 
backflow prevention, for preventing fluid in the reservoir 32 
from entering the fluid introduction path 56 in the event a 
negative pressure exists in the fluid introduction path 56. 
This insures that water contained within the reservoir 32 
does not inadvertently enter the water supply line 60. As is 
shown in FIG. 4C, in the event a negative pressure exists 
within bore 48, the resulting suction will cause the plug arm 
72 to fall downwardly. The plug member 68 then seats in a 
fluid tight manner, within bore opening 71, and closes the 
fluid introduction path 56. This prevents fluid from exiting 
the reservoir 32 due to the negative pressure. 

It will be appreciated that in the preferred embodiment, 
the predetermined amount of water 64 (or other fluid) that is 
introduced into the reservoir 32 is dependent on the biasing 50 
force that is exerted by spring 76 on plug actuation arm 72. 
A smaller spring force will result in a lower water level, 
while a higher spring force will resultin a higher water level. 
Since it may be desirable to select or vary the amount of 
water that is introduced into the reservoir 32 after a flushing 55 
operation, the flushing system 30 of the present invention 
preferably comprises a means for adjusting the closing 
means so as to select the predetermined amount of fluid that 
is to be introduced into the reservoir 32 through the fluid 
introduction path 56. 60 
By way of example and not limitation, the adjusting 

means comprises an adjusting screw cap 88 that is thread 
edly received within the top of the cap 80, best seen in FIG. 
4. The top end 78 of spring 76 is placed against the screw cap 
88. Rotation of the adjusting screw cap 88 will thus result in 65 
the an upward or downward movement of the screw cap 88, 
and will thereby compress or extend the spring 76 so that the 
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biasing force exerted on the plug actuation arm 72 is 
correspondingly increased or decreased. In this way, the user 
can select the amount of water that is to be introduced into 
the reservoir 32 after each flushing operation. It will be 
appreciated that the adjusting means could also be imple 
mented with other equivalent structures that permit for the 
adjustment of the biasing force that is exerted on the 
actuation arm 72. 

Referring again to FIGS. 2 and 3 together, the manner by 
which fluid in the reservoir 32 is discharged through the exit 
aperture 36 so as to effect a flushing of the bowl 14 will now 
be described. Extending downwardly from the top interior 
surface of the reservoir 32 is a cylindrically shaped, hollow 
cylinder 100. Hollow cylinder 100 is positioned within the 
reservoir 32 so as to be oriented directly above the exit 
aperture 36. Movably disposed within the reservoir 32 is a 
piston means for effecting the opening and closing of the 
fluid egress path defined by the exit aperture 36. The piston 
means is comprised, for example, of an elongate piston 
member, designated generally at 102, also shown in FIG. 5. 
Piston member 102 comprises a cylindrically shaped hollow 
cup 104, and an elongate plunger 108. 
As can be seen in FIG. 3, the hollow cup 104 portion of 

piston 102 is movably received in a tight fitting fashion 
within hollow cylinder 100. Importantly however, the fit is 
not fluid tight, and it is such that pressurized air can slowly 
pass from the main pressure zone 66 to a secondary pressure 
zone 106 that is formed within cup 104 and hollow cylinder 
100. 

Connected to the bottom of hollow cup 104 is the elongate 
plunger 108. Plunger 108 is circular in cross-section, and is 
tapered along its length so as to form an expanded bottom 
end. This bottom end portion is contoured so as to form a 
plug 110 which is capable of closing, in a fluid tightmanner, 
the exit aperture 36. To insure a fluid tight seal, preferably 
an O-ring 112 or other similar sealing means is provided 
around the circumference of the plug 110. Also, to further 
facilitate and insure proper closing of exit aperture 36, the 
distal end 114 of plunger 108 is downwardly tapered. This 
tapered shape functions as a guide means and helps insure 
that the plug 110 portion of plunger 108 securely seats in a 
fluid tight manner within the exit aperture 36. 
When piston member 102 is downwardly extended within 

the reservoir 32, as is shown in FIG.3, the plug 110 seals the 
exit aperture 36 and thereby prevents fluid from being 
discharged into the bowl 14. Conversely, in an upwardly 
extended position, plug 110 is retracted from the exit aper 
ture 36, thereby opening it, and fluid is discharged through 
the exit aperture 36 so as to effect a flushing of the bowl 14. 

With continued reference to FIG. 3, the movement of the 
piston member 54 between the open and the closed positions 
is effected by pressure differentials that are present within 
the reservoir 32. When the piston member 102 is positioned 
such that the exit aperture 36 is closed by plug 110, the 
pressurizeable reservoir 32 can be filled with a fluid, such as 
water, through outlet aperture 62, as generally discussed 
above. As was also discussed, as the water is introduced into 
the reservoir 32, pressure within main pressure zone 66 
increases. This pressure is also eventually communicated to 
the secondary pressure zone 106 due to the non-fluid tight fit 
between the cup 104 and the hollow cylinder 100 so that the 
pressure within zones 66 and 106 are eventually approxi 
mately equal. 

In this state, the weight of the piston member 102, 
together with downward force exerted on the interior bottom 
surface 116 of the cup 104 that results from the pressure 
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contained with the secondary pressure zone 106, acts to keep 
the plug 110 in a sealed relationship with the exit aperture 
36. Normally, since the reservoir 32 is usually holding some 
water, the piston member 102 will be in this downwardly 
extended, closed position. It is only during, and for a short 
time following, a flushing operation that the piston member 
102 will extend upwardly and open the exit aperture 36. 
To effect the flushing operation, the secondary pressure 

Zone 106 is exposed to atmospheric pressure, thereby reduc 
ing the pressure within zone 106. Because there is a sudden 
decrease in pressure within zone 106, and a coincident 
reduction of force being applied to the interior bottom 
surface 116 of the cup 104, the force exerted on the exterior 
bottom surface 118 of cup 104 (caused by the pressure still 
present within main pressure zone 66) causes the cup 104, 
together with the plunger 108, to move upwardly within 
hollow cylinder 100. This upward movement removes the 
plug 110 from the exit aperture 36, and allows water 
contained within the reservoir 32 to be discharged under 
pressure through the exit aperture 36, thereby effecting the 
flushing of the bowl 14. 

Functionally, the secondary pressure zone 106 is exposed 
to atmospheric pressure by way of a release means. By way 
of example, in the preferred embodiment illustrated in FIG. 
2 the release means is comprised of a discharge assembly, 
designated generally at 120, and a one-way valve, desig 
nated generally at 124, which are then operatively coupled 
by way of a tube 122. One-way valve 124 is fitted on a cap 
126 that is threadedly attached to the top of the reservoir 32 
and further sealed in a fluid tight manner by way of a rubber 
O-Ring 128. As can best be seen in FIG. 3D, valve 124 is 
comprised of a diaphragm 134, the bottom side 136 of which 
is in communication with the secondary pressure zone 106. 
Formed on the top side 138 of the diaphragm 134 is a fitting 
140 which is coupled to the tube 122. 
The top side 138 of the diaphragm 134 is exposed to 

atmospheric pressure by depressing the lever 26 portion of 
the discharge assembly 120, which is positioned on the 
exterior of the tank 12. The resulting pressure differential 
between the top and bottom sides 138, 136 causes an 
aperture (not shown) in the diaphragm 134 to open, thereby 
exposing the secondary pressure zone 106 to the atmo 
spheric pressure. This results in the flushing operation 
described above. 

Once the flushing operation has been initiated by depress 
ing the lever 26 and the piston member 102 opens the exit 
aperture 36 so as to discharge the pressurized water into the 
bowl 14, water will be introduced into the reservoir 32 via 
the fluid introduction path 56, as described above. It will be 
appreciated that the piston member 102 must remain in this 
open position for a time sufficient to permit water to pass 
through and fill the toilet bowl 14 after the flushing opera 
tion. The rate at which the piston member 102 remains in the 
open position is controlled by a regulator means for allowing 
a predetermined amount of air into the secondary pressure 
Zone. By way of example, the regulator means is comprised 
of a second one-way valve assembly, designated generally at 
144, which is also positioned on the cap 126. The second 
one-way valve assembly 144, best seen in FIG. 3D, com 
prises a diaphragm 146, the bottom side 148 of which is in 
communication with the secondary pressure zone 106. The 
second one-way valve assembly 144 further includes an 
adjustment means for selecting the amount of air that is to 
be introduced into the secondary pressure zone 106. The 
adjustment means comprises, for example, an adjustable 
speed disk 150 which has an aperture 152, the size of which 
can be adjusted by rotating the disk 150. This aperture 152 
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10 
communicates atmospheric pressure with the top side 154 of 
diaphragm 146. 

In operation, after the pressure within secondary pressure 
zone 106 is reduced and the flushing operation is complete, 
the rate at which the piston member 102 will fall down 
wardly (due to gravitational forces) and into the closed 
position is proportional to the rate by which air is introduced 
into the pressure Zone 106 through an aperture (not shown) 
formed in diaphragm 146. This rate of air flow is in turn 
dictated by the opening size of the adjustable aperture 152 
that is formed in disk 150. A larger sized aperture 152 
opening will result in a quicker return to a closed position, 
and thereby less water will be introduced into the bowl 14. 
Conversely, a smaller sized aperture 152 opening will have 
the opposite effect. 

Referring again to FIGS. 2 and 3, following a flushing 
operation, pressure within the reservoir may go to a negative 
level, which could effect the proper operation of the system 
30. As such, the flushing system 30 is preferably comprised 
of a breaker means for introducing air into the reservoir 
when a negative pressure exists in the reservoir. By way of 
example, and not limitation, breaker means is comprised of 
a one-way breaker valve, designated generally at 156. 
Breaker valve 156 has a diaphragm 157 that will open an 
aperture formed therein (not shown) and let air into the 
reservoir 32 only while a negative pressure exists within the 
reservoir 32. 
Once a flushing operation is complete, the piston member 

102 will descend and ultimately return to a closed position 
wherein plug 110 seals exit aperture 36. Water will then 
continue to be introduced until there is a sufficient pressure 
and corresponding water level within the reservoir 32, at 
which time the fluid introduction path 56 will be closed, in 
the manner already described. To insure the overall safety 
and integrity of the flushing system 30, the system further 
includes an overpressure protection means for releasing air 
from within the reservoir 32 into the bowl 14 when the air 
pressure within the reservoir exceeds a predetermined limit. 
Importantly, this excess air is released directly into the bowl 
14, and it is done in a manner such that water is not 
continuously released into the bowl 14. 

Referring now to FIGS. 3 and 5 together, one example of 
the overpressure protection means is shown as comprising a 
means for closing and opening an air passageway 166 
formed within piston member 102, such as air plug 158; a 
means for biasing the air plug 158 into a closed position 
while the air pressure within the reservoir 32 is below a 
predetermined maximum limit, such as spring 160; a guide 
member 162 and a guide 164. 
As FIG.5 further illustrates, the elongate plunger 108 and 

plug 110 portions of piston member 102 have a hollow air 
passageway 166 formed therein. The top portion of the air 
passageway 166 is in communication with the interior of cup 
104 via an air aperture 168. Similarly, there is an air 
discharge aperture 170 formed through the bottom of the 
plug 110 end of plunger 108 at the opposite end of the air 
passageway 166. Thus, when the piston member 102 is in a 
closed position, pressurized air can enter the air passageway 
166 via the air aperture 168, and will then be expressed 
through the air discharge aperture 170 and directly into the 
bowl 14. 
To prevent air from constantly being discharged, air plug 

158 is sized and shaped so as to fit within the air aperture 168 
in an air tight manner. Attached to the bottom of the air plug 
158 is a cylindrical, elongate guide member 162. The bottom 
portion of the guide member 162 is slidingly received within 
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a correspondingly shaped bore 172 formed in guide 164 
(shown in FIG.5A). Guide 164 is permanently affixed to the 
plunger 108 within air passageway 166. As can be seen both 
in FIGS. 5 and 5A, the guide 164 has formed therethrough 
a series of air slots 174. 

Disposed around the guide member 162 and positioned 
between the air plug 158 and guide 164 is spring 160. The 
base portion of the spring 160 rests on a shoulder portion 
176 of the guide 164 so that the biasing force of the spring 
160 is urged upwardly against the air plug 158, thereby 
sealing the air aperture 168. 

In operation, as air pressure within the main pressure Zone 
66 increases, it is communicated to the secondary pressure 
zone 106. As mentioned, the preferable operating pressure is 
approximately 11 p.s. i. Under these conditions, the biasing 
force of spring 160 is such that the airplug 158 is maintained 
in the closed, air-tight position. However, if pressure within 
the reservoir 32 begins to exceed a predetermined maxi 
mum, such as for example 12 p.s. i., the resultant pressure 
forces exerted on the air plug 158 will exceed the closing 
force exerted by the spring 160. As such, the airplug 158 and 
guide member 162 will move so as to open the air outlet 
aperture 170. Excess pressurized air will thus escape from 
the reservoir 32, enter the air passageway 166, pass through 
the series of air slots 174, and exit the air discharge aperture 
170 into the bowl 14. 
When the air pressure within the secondary pressure Zone 

106 drops because of the above release of pressure, the 
piston member 102 will move upwardly within the hollow 
cylinder 100, thereby opening the exit aperture 36. As 
already discussed, this results in a flushing action. This 
process of releasing pressure within the reservoir will con 
tinue until the air pressure within the reservoir 32 returns to 
a normal magnitude, at which time the spring 160 will move 
the air plug 158 back into the closed position. 
As will be appreciated, the above overpressure protection 

structure eliminates problems that may occur with overpres 
surization of reservoir 32. For example, by eliminating 
overpressure situations, there is a reduced likelihood for the 
reservoir to fail or to develop leaks. Further, rather than 
continuously releasing water into the bowl to relieve pres 
sure, air is released. This reduces the volume of water that 
is used by the flushing system 30 by a substantial amount 
over a period of time. This is especially important in those 
areas where water is scarce and conservation important. 
Further, the release of air pressure into the bowl 14 advan 
tageously results in an audible indication of the overpressure 
situation that exists within the system, which can then be 
fixed in a timely manner. 
The present invention may be embodied in other specific 

forms without departing from its spirit or essential charac 
teristics. The described embodiments are to be considered in 
all respects only as illustrative and not restrictive. 
What is claimed and desired to be secured by United 

States Patent is: 
1. A flushing apparatus for flushing a bowl with a fluid 

under pressure, the flushing apparatus comprising: 
a pressurizable reservoir adapted to house the fluid and an 

overlying pocket of air, the pocket of air defining a 
primary pressure zone; 

a housing positioned within the reservoir and having a 
secondary pressure zone formed therein; 

inlet means for providing a fluid introduction path from a 
fluid supply source into the reservoir; 

outlet means for providing a fluid egress path from within 
the reservoir into the bowl; 
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12 
piston means, movably disposed within the reservoir, for 

effecting the opening and closing of the fluid egress 
path; and 

overpressure protection means for releasing air from 
within the reservoir into the bowl through the outlet 
means when air pressure within the reservoir exceeds a 
predetermined limit. 

2. A flushing apparatus as defined in claim 1, further 
comprising means for closing the fluid introduction path 
once a predetermined amount of fluid has been introduced 
into the reservoir, and for preventing fluid in the reservoir 
from entering the fluid introduction path in the event a 
negative pressure exists in the fluid introduction path. 

3. A flushing apparatus as defined in claim 2, wherein the 
closing means comprises: 

a plug member disposed within the fluid introduction 
path; 

first biasing means for urging the plug member into an 
open position within said fluid introduction path when 
said predetermined amount of fluid has not yet been 
introduced into the reservoir, thereby allowing fluid 
into the reservoir, and 

second biasing means for acting against the first biasing 
means so as to allow the plug member to move into a 
closed position within said fluid introduction path when 
said predetermined amount of fluid has been introduced 
into the reservoir, thereby preventing fluid from enter 
ing the reservoir. 

4. A flushing apparatus as defined in claim 2, further 
comprising means for adjusting the closing means so as to 
select the predetermined amount of fluid that is to be 
introduced into the reservoir through the fluid introduction 
path. 

5. A flushing apparatus as defined in claim 4, wherein the 
adjusting means comprises a threaded screw cap, the screw 
cap extending through a wall of the reservoir so as to be in 
threaded engagement therewith and so as to be positioned 
against the closing means, whereby rotation of the screw cap 
in a first direction increases said predetermined amount of 
fluid to be introduced, and rotation of the screw cap in a 
second direction decreases said predetermined amount of 
fluid to be introduced. 

6. A flushing apparatus as defined in claim 1, wherein the 
reservoir is sized and configured so as to fit within a 
preexisting water closet tank, the preexisting tank having a 
discharge aperture in fluid communication with a bowl. 

7. A flushing apparatus as defined in claim 6, wherein the 
reservoir is adapted to be operatively coupled to said pre 
existing water closet tank with a threaded tank nut, the tank 
nut comprising means for draining fluid contained within the 
water closet tank into the bowl. 

8. A flushing apparatus as defined in claim 7, wherein the 
draining means comprises a plurality of slits formed through 
the tank nut, the slits each forming a fluid communication 
path from said preexisting water closet tank into said dis 
charge aperture, whereby fluid contained within said tank 
drains into said bowl. 

9. A flushing apparatus as defined in claim 8, further 
comprising a tank gasket safety seal adapted to be placed 
between the preexisting water closet tank and the bowl, the 
safety seal comprising means for preventing fluid from 
entering the tank through the plurality of slits formed in the 
tank nut. 

10. A flushing apparatus as defined in claim 9, wherein the 
prevention means comprises an elastomeric flap positioned 
in a spaced apart manner from the plurality of slits, whereby 
the flap seals the plurality of slits during a flushing opera 
tion. 
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11. A flushing apparatus as defined in claim 1, further 
comprising release means for exposing the secondary pres 
sure zone to a predetermined pressure for a predetermined 
amount of time, the predetermined pressure being less than 
a pressure contained within said secondary pressure Zone, 
thereby causing said piston means to effect the opening of 
the fluid egress path so as to flush the bowl with the fluid 
contained with the reservoir. 

12. A flushing apparatus as defined in claim 11, wherein 
the predetermined pressure is approximately atmospheric 
pressure. 

13. A flushing apparatus as defined in claim 11, wherein 
the release means comprises: 

a discharge lever assembly; and 
one-way valve means, operatively coupled to the dis 

charge lever assembly, for exposing the secondary 
pressure zone to the predetermined pressure for the 
predetermined amount of time while the discharge 
lever assembly is actuated. 

14. A flushing apparatus as defined in claim 1, further 
comprising regulator means for regulating the amount of air 
pressure contained within the secondary pressure Zone. 

15. A flushing apparatus as defined in claim 14, wherein 
the regulator means comprises: 

a one-way valve positioned on said reservoir so as to 
allow a predetermined amount of air to flow into the 
secondary pressure zone; and 

adjustment means for selecting the predetermined amount 
of air that is to flow into the secondary pressure zone 
through the one-way valve. 

16. A flushing apparatus as defined in claim 1 further 
comprising breaker means for increasing pressure within the 
primary pressure zone when a negative pressure condition 
exists within the primary pressure zone. 

17. A flushing apparatus as defined in claim 16, wherein 
the breaker means comprises a one-way valve positioned on 
said reservoir so as to allow air to flow into the primary 
pressure zone when said negative pressure condition exists 
within the primary pressure zone. 

18. A flushing apparatus as defined in claim 1, wherein the 
underlying housing comprises a hollow cylinder portion, the 
hollow cylinder extending downwardly so as to positioned 
over the fluid egress path, and wherein the secondary 
pressure zone is disposed within the hollow cylinder. 

19. A flushing apparatus as defined in claim 1, wherein the 
piston means comprises: 

an elongate piston member having a first and a second 
end; 

a hollow cylindrical cup, formed on the first end of the 
piston member, 

O 

15 

20 

25 

30 

35 

40 

45 

50 

14 
a plug formed on the second end of the piston member, 

said plug being sized and configured so as to be capable 
of sealing in a fluid tight manner the fluid egress path; 
and 

wherein the elongate piston member slidably moves 
within the reservoir in response to a pressure differen 
tial between the primary pressure Zone and the second 
ary pressure Zone. 

20. A flushing apparatus as defined in claim 1, wherein the 
overpressure protection means comprises: 

an air passageway formed within the piston means; 
obstruction means for providing an open and a closed 

position within said air passageway, the obstruction 
means being in the open position when said air pressure 
within the reservoir is above said predetermined limit 
thereby allowing air contained within the reservoir to 
pass through the air passageway and into the bowl; and 

means for biasing the obstruction means into said closed 
position when said air pressure within the reservoir is 
below said predetermined limit, thereby preventing air 
contained within the reservoir from passing into the air 
passageWay. 

21. A flushing apparatus for flushing a bowl with a fluid 
under pressure, the flushing apparatus comprising: 

a pressurizable reservoir; 
inlet means for providing a fluid introduction path from a 

fluid supply source into the reservoir; 
closing means for both closing the fluid introduction path 

once a predetermined amount of fluid has been intro 
duced into the reservoir, and for preventing fluid in the 
reservoir from entering the fluid introduction path in 
the event a negative pressure exists in the fluid intro 
duction path; 

means for adjusting the closing means so as to select the 
predetermined amount of fluid that is to be introduced 
into the reservoir through the fluid introduction path; 

outlet means for providing a fluid egress path from within 
the reservoir into the bowl; 

piston means, movably disposed within the reservoir, for 
effecting the opening and closing of the fluid egress 
path; and 

overpressure protection means for releasing air from 
within the reservoir into the bowl through the outlet 
means when air pressure within the reservoir exceeds a 
predetermined limit. 
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